The aim of this study was to compare the incidence of sexual dysfunction between patients with tension-type headaches (T), migraines (M) and healthy controls (C) in order to investigate the relationship between sexual dysfunction and the features of headaches. The population comprised of 44 patients with M, 30 with T and 30 with C. They have completed Arizona Sexual Experiences Scale (ASEX), Visual Analog Scale. The number of sexual activities over the past 30 days and the frequency of masturbation behavior in C were considerably higher than those in the headache groups. The averages for ASEX item no. 1, 2, 3 and 4 were significantly higher in those with M versus C; and both the subscales and total scores of ASEX were also higher in those with T than C. The mean score for ASEX item no. 3 and the total ASEX score were significantly higher in T versus M. In both headache groups, no significant relationship was observed between headache features and ASEX. The present study showed that patients with either M or T do experience problems in several aspects of sexuality compared with C. Further research is essential to augment our understanding of the sexual dysfunction in this field.
Introduction
Most people experience headaches, some more frequently than others. Although many see no need to consult a physician when they experience a headache, more than 90% of people complain about a headache at some time or other during their lifetime. [1] [2] [3] Tension-type headaches are the most widely observed headache type; they are observed more often in women than in men, and their prevalence is highest in those between the ages of 30 and 40 years. 3 Surveys conducted in the Europe indicate that it affects 30-80% of the population. 1 The prevalence of migraines varies between 3 and 35%, and the ratio of women to men has been reported to be between 2 and 3 to 1. They are most widely observed between the ages of 30 and 50. 3, 4 Headaches that most often peak during the most productive period of a person's life may exert a significant deleterious effect on social activities and business life, just like other disorders that cause chronic pain. 3 It also has been demonstrated that chronic pain can cause sexual dysfunction. [5] [6] [7] Amber et al., 7 in their review of the literature, stated that chronic pain (with the exception of cancerrelated pain) adversely effects sexual desire, stimulation and activity.
Few studies have assessed the effects of primary headaches-which are observed more frequently and believed to adversely affect sexual activity in almost all societies-on sexual activities. Although Del Bene et al. 8 failed to observe a difference in sexual desire between their headache and control groups, they did observe a higher self-reported rate of masturbation among controls. In another study, Ifergane et al. 9 studied migraines and sexual dysfunction in female students who were not being followed clinically; in this study, although there were no differences in the frequency of sexual activity, desire or orgasms between those with migraines and controls, the former group reported more pain and felt less sexual satisfaction during sexual activity. These investigators reached the conclusion that migraines affect sexual life in a negative way.
The fact that there is limited research on the effects of headache on sexual functioning, and because the research that does exist is somewhat conflicting, it is clear that further study in this field is essential. Consequently, the first aim of the currently reported study was to estimate and compare the incidence of sexual dysfunction between patients with two of the most common types of headaches, tension headaches and migraines, and healthy controls. The second purpose of the study was to investigate the relationship between sexual dysfunction and the severity, duration and frequency of headaches.
Subjects and methods

Subject recruitment
All study participants were selected from among female patients who had been referred for headache complaints to the Bakırkö y Dr Sadi Konuk Research and Training Hospital between January 2008 and June 2008. The study protocol had been approved by the local ethics committee before any subject recruitment, and all participants provided informed written consent before data collection.
To be eligible for inclusion in the study, patients needed to meet the following inclusion criteria: (1) at least 18 years of age; (2) female; (3) at least a primary level education; and (4) in a relationship with at least one regular sex partner during the 3 months preceding the study.
Patients with other chronic disorders (heart or liver disease, epilepsy and so on.), chronic pain (chronic back pain, post-herpetic neuralgia and so on), antidepressant use or a record of prescription medicine or illicit drug abuse or alcoholism were excluded.
All potentially eligible patients were first interviewed by the neurologist co-authors about the duration and characteristics of their headaches, the presence of any aura symptoms, headache frequency (monthly rate over the previous 2 years) and whether or not they had difficulty carrying out daily chores due to pain. Patients who were diagnosed with migraine (M) or tension-type headaches (T), in accordance with International Headache Society criteria, 10 were referred to the psychiatrist co-authors for further evaluation. The psychiatrists were blinded to headache type.
In addition, a healthy control group was selected by the authors from the hospital health-care personnel without headaches, chronic illness or chronic pain such that each subject in the control group was matched for age and education level with each subject recruited into the headache groups.
A total of 120 individuals met the inclusion criteria; however, 10 refused the second interview with the psychiatrist, and 6 failed to complete the evaluation form. Among the 104 who completed the study, 44 suffered from migraine (group M), 30 had tension-type headache (group T) and 30 were healthy controls (group C).
Survey instruments Sociodemographic questionnaire. All participants were asked to fill in semi-structured forms that had been prepared by the investigators. These forms included questions on age, marital status, education level, occupation, age of sex partner and so on.
Visual analog scale.
A 100-mm visual analog scale was used for subjects to rate their level of headache pain over the preceding 30 days.
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Arizona sexual experiences scale. The Arizona Sexual Experiences Scale (ASEX), 12 which was developed to assess sexual function, is a brief, five-item rating scale designed to assess the core elements of sexual function: sex drive, arousal, penile erection/vaginal lubrication, ability to reach orgasm and orgasmic satisfaction. The Turkish version of the ASEX was used in this study. The Turkish reliability and validity of this test was performed by Soykan.
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Statistical analysis SPSS 18.0. for Mac (IBM Corporation, Route 100 Somers, NY, USA) was utilized for statistical analysis. One-way analysis of variance, with Gabriel's HSD post hoc, was used to compare continuous variables across the three groups. Student's t-tests were used to compare those with group M versus those with group T in terms of headache characteristics. The w 2 analysis was utilized for parametric data acquired through enumeration. Pearson correlation analysis was used to examine the relationships between the duration, frequency and severity of headache and different variables related to sexuality. The threshold for statistical significance was set at Po0.05 for all inferential tests, and all tests were two tailed.
Results
The mean ages for the three groups were 35.5 years in group M (s. . In all, 94.2% of the participants (n ¼ 96) were married, and the remainder had steady sex partners. All of the participants had just one partner at the time of the study.
Comparisons of headache characteristics across the two headache groups are summarized in Table 1 . Those with migraines reported a longer duration of pain than those with tension headaches. Conversely, those with tension headaches averaged more headaches per month than their migraine counterparts (11.2, s.d.: 6.8 versus 8.1, s.d.: 5.4, respectively; t ¼ 2.223; Po0.05). There was no intergroup difference in headache severity.
In the three group comparisons, no statistically significant difference was observed with respect to knowledge on sexual issues (w 2 ¼ 3.166; Po0.05; Table 2 ). Similarly, no difference was observed between the ages at which group members had had their first sexual experience (F(2,101) ¼ 1.177; P40.05). However, the number of sexual activities over the past 30 days was considerably different among the groups (F(2,101) ¼ 21.207; Po0.001), with sexual activity in controls considerably higher than in either headache group, but no difference observed between the two patient groups. Similarly, in terms of masturbation behaviors, the frequency among controls was significantly higher than in either patient group (w 2 ¼ 6.466; Po0.05). A statistically significant intergroup difference was observed in the summation ASEX score and various subscale averages (Po0.001; Table 3 ), with the averages for ASEX item no. 1, 2, 3 and 4 significantly higher in those with migraines versus controls; and both the summation score and all five subscale averages higher in those with tension headaches than controls. Meanwhile, the mean scores for ASEX item no. 3 and the total ASEX score both were significantly higher in group T versus M.
In migraine patients, no significant relationship between ASEX subscales and the total score and either monthly headache frequency or pain severity was observed (Table 4) . In group T, no significant relationship was observed between headache duration, frequency or severity and any of the ASEX subscales or the total ASEX score (Table 5) .
Discussion
Research on sexuality in people suffering from headaches is very limited. In this study, sexual dysfunction in female patients suffering either from migraine or tension-type headaches were compared with that reported by matched healthy controls, Sexual dysfunction in women E Bestepe et al making this the first study to compare the two aforementioned headache types with controls. The most important reason for this study focusing on female patients is that both types of headaches are observed more widely in this population. 3 In our study, the only patient to report pain during sexual intercourse was in the tension headache group. This finding contradicts with the results of the study conducted by Ifergane et al., 9 in which patients with migraines reported more headache pain during intercourse than controls. In our study, possibilities like pain during intercourse or avoiding sexual intercourse due to pain were evaluated during the interview with the clinician. The fact that such possible problems were asked about during personal interviews, instead of through a configured scale, may have caused participants to be discreet about sexual issues.
The frequency of sexual intercourse was significantly less in those with headaches versus controls (F ¼ 20.448; Po0.001), as was the frequency of masturbation. In one study on the relationship between headaches and sex drive, no difference was observed between the control and headache groups in terms of sexual activity. However, masturbation frequency was greater among controls, in accordance with the present study. 8 Masturbation frequency is 38% in the United States.
14 and 36.8% in the Great Britain. 15 The results of our study show that the frequency is lower than the Western countries in all groups. The research on masturbation frequency in Turkey is very limited. The study 16 conducted with female medical school students, shows that masturbation frequency is 11.1%. When compared with the results of our study, this level is lower than that of the control group, and it is close to the level reported in the tension headache group. This difference between frequencies in Western countries and our findings may be due to cultural aspects, such as social or religious sanctions. The studies exploring the masturbation behaviors between different cultures are needed.
ASEX items 1 through 5 are questions used to assess sex drive, sexual stimulation, penile erection or vaginal lubrication, orgasm and orgasmic satisfaction, respectively. When the three groups were compared for mean scores, for the first four ASEX items, those with migraines scored statistically higher than healthy controls. These findings suggest that female migraine sufferers experience a considerable decline in their sex drive and have difficulties with sexual stimulation, vaginal lubrication and achieving orgasm. However, they do not appear to be less satisfied with sex. Similarly, in a study carried out in Finland, it was discovered that sexual attention decreased in women with migraines, but also that there was no relationship between the disorder and sexual satisfaction. 17 On the other hand, in another study, dissimilar to our findings, no differences in the levels of sexual activity, sex drive, orgasm ability or general satisfaction with sex were detected between those with versus without migraines. 9 This dissimilarity may have resulted from the differences in age and the diverse settings of the two samples, our subjects derived from older patients in a clinical population versus young students not recruited from a clinic.
Among the T patients in our study, all five ASEX subscales and the total score were significantly higher than in controls. Our detailed review of the literature, through Medline, Psych-info and Pub-Med, failed to identify any other studies comparing sexuality in those suffering from primary headaches and controls. Some earlier studies compared migraine patients with healthy controls, 8, 9 and one study compared migraine patients with tension-type headache patients. 18 Our results suggest that people suffering from headaches experience dysfunction in all domains of sexuality relative to those who are healthy.
Both of our headache groups had elevated total ASEX scores, suggesting that headaches, per se, cause sexual dysfunction. But some differences exist between those with migraines and those with tension headaches, the latter scoring higher on the third ASEX item (assessing physiological stimulation/vaginal lubrication) and having a higher cumulative ASEX score. This suggests that tension-type headaches are associated with higher levels of sexual dysfunction than migraines. In a study, they conducted relying on the assumption that migraines and sex drive could be modified by similar serotonergic systems, Houle et al. 18 found that those who suffered from migraines reported a higher sex drive than those suffering from tension-type headaches. In our study, we did not use a specific scale to evaluate sex drive, such as the Sexual Desire Inventory, 19 whereas Houle et al.
18 did; and this might account for our failure to detect any such difference. In further studies, it would be advantageous to assess sex drive in different subgroups of headache patient using a more detailed survey instrument. Another potential source of the conflicting results could be that Houle et al. 18 conducted their study using a non-clinic sample with a broad age range. Some features of migraine, such as attack frequency, may vary depending upon whether the population is derived from a clinic or not. 1, 3, 20 There also may be differences between clinic and non-clinic populations in terms of other sources of sexual dysfunction. It is already known that sexual dysfunction increases with age in women. 21, 22 Thus, differences in sexual function between studies certainly could stem from age differences in the study populations.
Do the frequency, severity and duration of headaches affect sexuality? In previous studies, the relationship between sexuality and these aforementioned characteristics have not been examined sufficiently. The findings of Maizels et al. 23 suggest that the prevalence of sexuality problems among migraine patients does not differ between those with more (number of attacks 42 days per week) and less frequent attacks. Similarly, in our study, we detected no relationship between the affected domains of sexuality and headache frequency, severity or duration. Although it was observed that migraine and tension-type headache patients differ somewhat in their difficulties within certain domains of sexuality, this does not seem to be related to headache characteristics, which suggests that other variables may have had a role.
Several psychiatric comorbidity studies that have been conducted in headache patients suggest an association between migraines and depression, demonstrating an increased risk of depression (2-4 times than normal) among migraine headache patients. [24] [25] [26] [27] Fewer studies have been published assessing tension-type headaches and psychiatric comorbidity. Nonetheless, the evidence is fairly consistent that tension headache patients are more likely than healthy controls to suffer from psychiatric disorders, especially anxiety and depression. [28] [29] [30] [31] Psychiatric disorders that may accompany migraine or tension-type headaches (especially depression) might cause dysfunction in the sexual response cycle. Maizels et al. 23 have reported that the prevalence of sexual dysfunction does not differ in the presence of depression or anxiety. Although the aim of our study was not to reveal the causes of sexual difficulties, the fact that we did not examine situations that might cause such problems (such as Sexual dysfunction in women E Bestepe et al depression and anxiety) is one limitation of our study. Further studies focusing on the relationship between sexual problems and comorbid conditions (such as anxiety and depression) in migraine and tension headache patients are essential. Furthermore, cultural differences between Western countries and Islamic countries can affect the results. Moreover, other variables that might affect sexuality-such as personal characteristics or perceptions of partners-were not examined or compared between the various subject groups. Finally, the sample sizes of the headache groups and healthy controls are small to reach general conclusions. Consequently, it would be inappropriate to generalize our findings.
Despite its limitations, our study puts forward some important findings, the most important being that patients with either migraines or tension-type headaches do experience problems in several aspects of sexuality relative to healthy controls. Furthermore, certain sexuality differences appear to exist between those with migraines and those with tension headaches, including some divergence in physiological stimulation. Finally, sexual difficulties in those with either migraines or tension headaches do not appear to be related to the frequency, severity or duration of headaches. Further research is essential to augment our understanding of the sexual dysfunction that occurs in conjunction with headaches to, thereby, discover the causes of these problems and how they might be better managed and/or prevented.
